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(57) Hxrtperewwe oihochtch x peMomy o5- 

CJAHMX KOJtOHH *»XIViy«T»U*OKMUX, HlfMiTf- 

TenwKwx m Apyna cxeaxuM. Uenwo tiaoGpe- 
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PSMOHT* 06CaAH0« KOHOHMM M CW yttJItfHft- 

hmji yctoiNMtocni nuecwpea Ae*cre«x) CMM- 
HicuiMx ycHUMA npM Aenpecenex, 
npetwiMKMMKx 8*9 Mile. Aaa arroro noe/ie 
yCTftHOMCM ■ HtCTf a****" nepaoro npoAOAb- 
ho fp*pHpo»wiHoro iwacTupa yaiHiMHW- 

X>T •TOPOH. npMHOM n«pMM«Tp iTOpOfO 

ruiecrwpx eufiwpaioT msnuumm nepuueTpa 
nepaoro iwecTwpa. a nepMMerp nepaoro an* 

0MpMT M6MUUMM nepMM*Tpa 06dAH0* KO» 

aommu. AaMMy eroporo ycTatuejmeaeMoro 
ruecTupe ewGwpeiOT 60/1 t>tu«ft awmu nepxoro 
M g MAMWMy. Bofttuyo paOonero xoa» w 
paeiowecao* AapwipyomaA ronoexn. nepeA 
yeraHoexoA rroporo rwecTvp* oahh us ero 
Topuoa ctmuaiOT otmocmtmwho topu» nepao- 
ro na aemvHMHy pa6o*ro xoju nwpaamwe- 
amU AOPtmpyKHiieA rwoiw a MenpewieM**, 
npontaononoKNOM ManpaeiteHMio paeosero 
xooa A0PHMpy*iuc« rwioaxH. 
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ItoofipCTCHMt OIMOCHTCH * peMOMTy SXC- 

twymiiMOMMMx. MamcmenkMMX m apythx 
CRaaxKM. 6oaee who x ioccraMoanawtt rep- 

MaTMNHOClMOteaAHWX XOAOHHMCT^UIH^eCX^ 

mm macTMpamit 

UtAbto looopereMiw fteaeerca noiwtue- 

NM0 *J*CXTIieHOCT* peMOMTa OCCaftMOA xo- 

aoMHW aa cw yeeA*weHna ycroAMHeoCT* 
nnacmpeA AeAcTemo CMHMaiwi^x yoiflMft 
np» Aenpecouix, npaawujMiipoc 8-9 MITa. 
Cnoeofl ocymacTan««Tca cwywaHM o6- 



B cxmjxmmv cnycxawi nepauft npoApn** 
mo ro^pMpoaaHMUrl niiecrup* nepuMtTpoM. 
BoiivuiMM nep*MeTpa o6caahoA koaohmii. AO* 
ciAMXfOT ero x Meciy Ae^exra o6c«ahoA «o- 



HOMHU M yCTXNeiilMMtOT • JTOM M€CT« npMXCA* 

TMaM fHAPawiKHecxoA AOPMMpyweft wo- 
■km. 3araM x Htcrf Ae^exre cnycxaiOT aiopoa 
npQAOawio ro^po<poaaHHuA rwacrupv nepw- 
MarpOM, MtMbutMM napMMaTpa nepaoro ycra- 
Haaanaaeiioro naacnipa. m aammoa, 6ont>weA 
AftMMH nepaoro ycTaiiae/iMeaeMoro naacTwpa, 
K « eeniMMNy. feiuiiiyo pa5oscro xoai w 
paamneexoa AOpHtwxweft ronoaxn. OepeA 
YcrtMOMcoA rroporo ruiecrwpx oahh na ero 
Topuo* CMamaior otNOCMTaiibMO Topue nepao- 
ro ruiacTwpn hb eaAMMMMy pe6cwero xoAa w 
p»»AM<iecKon AopHwpyiomeA ro«o»xw • 
NanpaaaeNm nponwono/ioatMOM nanpawie- 
hmio paSoMero xoa* rwpaamwecKOn aop«h- 
pyipuiaA roAoaxM, a aateM npovutoAar ycT»- 
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HOixy rroporo nntcrupn amaaaact c nepAWM Tax mm oCpAao*. x HapAaeMCTAy Hi > 

h no/iHUM nepexpuT*AM nepioro n»my6u no >rW« > nj ymcctmm oicAywimte AOrwiMe- 
ace* ero a*mhc. MHr - „ * «_ „ _ m rt 

Onm csMAfiT^ikcrwytr, mto npM pcmomta 5 /fc**Y napAoro ruiAcrupA auGmoaot ta«, 

kcmokh 140, 148 J68h 178M«npwtiOJif«eitt« nto6m ntpexpwr* a«*ckt c aPCtatommmm ne- 

tokmo* HM^opMauHM o AiACTwmisufOM no- pwmatmnntpx* ahha(+ 15-25 m). Benwn*- 

pMMerpe BHyrptMHtA noMpxHOcm koaohhu *y nApAXAACTA CAAAyar ■uSmpatw ■ yw 

(nOKAAAHMA **MAp*TAJlA rtApMMATpA. M3M6pt- np«flMW. MAM yMAH VIUA A 

hma np* cnycM rpyO a cxaeacMMy Ana axcrur- 10 erne iaamcmmoct* ot crone** aoctoaapho- 

PMMAHT1) OmKMAAtHWM MtMftTCJi HttMT A 1 CW M**OP«AUM* O P»3M«pe * MACTA WH>€KT». 

mm no AMaMtrpy ham 3 mm no rtepHMcrpy, to tymn* rroporo nAAcrvpA npe*Ae •cero aoa- 

6ct% nrfUiML+J, B atom cayae ocetoe ye*- ma t umeeiti a oaaTa e aanacott aamha ac- 

ama M AcaAe**a • qwiWMApa AOP*a np* ycra- a)aktmom kactm koaohhu n mpwpuMTb coot- 

HoixeruacTvp* HaxoA^«P«»MtHAyeMira 15 eeTcrayxHUMfl y«acTox nepaoro ruucrwpA. 

npcAe/w AOCturMTca hiacxnu repMcnw Cortex, hto nepauA nAaenipa ycra*ot- 

MOCTfc, mm ■ TpeOyeMOM Mecre * ooociwmcmo 3aaah- 

Noa nepexpuTMO A*)aai c nepexAACTOM no 

np* McnoJUOMHMt npoHjaoAcracwKofl A""*e. np* auoope paaMepoe * cxcmw ycTt- 

**4>OpMAU*M O TOAUtMMO CTOMKM Tpy^U B MH- 20 MOAX* ATOpOfO flAACTVpA AOJMOXMU CACAyiO* 

repaaiio pamomta pexOMeKAyeTCA np***Mart m*e aapmahtm, Taxmoaotma ycraMoax* rwuc- 
nt-riMct^G- rypa axAxyueT Tp* arena: pactu*peH*e ha- 

EOAfcUIMMCTBO TpyO COTAACHO MMOfOMMC" WkMOCO y*ACTKA PA* AAUAftAAHMA flAACTWpl 

aahmwm aaMapaM mmojot A«*CTB*Tojik*Me c oOcaAMO* koaomwo* nyreM ramaa*** ao- 
amaiuhmA * ocooomko a*yfpa**** AHaMOTpM 25 P**pyiome» roAoexM noA Aae*eM*eM r*Apo- 
npM0it*3*TeAbHO *a 1 mmCojiwuo mommhaa*- AQMKparOM *a aeA*s*My ero xoab - 1.5m np* 

MUX 3M4H6HMA, HTO HAXQAMTC* B T\Dt&tA*X * a yACpaCAMH* flAACTVpA OT OCetOTO CMCUWHMA 

cooTMTCTaM* c AonycxaMH no rOCTy. Xpom ynopoM ycrponCTaa: pacui*pe**e ocnoiMoro 
toto. paoOTa c «aKT*HecKMM *amroM a npeAft- y*acr«a naacTwpa npoT«r*aaM*aM AOp**pyo- 
mx+6MM»noAHQ n|**MiACMa**aaMaMaaeT 30 maA roAoax* (oOwhmo 6ea AaaaaNM*) vajiaaon 
npeauuietutA AonycTWMtA Marpyaox. cmctcmoA, nAacrupb np* jtom paarpyxcaeTca 

nocat ycTSHOSK* nepaoro naacTMpa ot ocaaoro aoaAoAcTMiA roAoas* nepea *a- 
■Kyrpa*w*A AHaxtf p *m* wap uMtrp fUm eo- naA**uA pacui*p«M*uA rucroc m* xoaoMHy; 
otWtmhmo coci aa**«T aanpeccow pacimipaMHoro naacTwpA mmo- 

dt*i - d«M -2d- d«uK • 6: 35 roxpaTMUM npoxoAOM AOpH*pyiouie* ronoaxH 

n^, -*{d^ - 2 <SHW - 18. noA AaaAemieM. 

cJfaA.Htocs W **aoo^, *fU,.Tax- OnAcnoc^ CMetue**- aaactmoa no «o- 



. ^ w « , AO**e •oaNMicaoT ha atodom atan a yctakoak* 

mb on*paiOT« ha n ^*°f™W#W hcaoctatomhoto 3auenAeH*« *a*#aAM40~ 

MANTauMA) (d«N.« m fWJ, Aa a yMACT.j pACui*p€M*oro yNACTM, tanp*Mcp np* 

AaoAMOro nepaxpMT*A cotaacho matoamm w J^JJ^J^aa HecooraetcT^* Mararoa. Op* 

AWOhPAIOT A«A4IAAA€HTHM« AMAMCTP AHAUIMeA HMKraf9m0M «um Ot^HATAAbHOM HATAfA 

POAAPXMOCTM OS M fiapMMATP ni ATOpOfO AAA- MA*iAAWMMA riACTOK nOCA« PACUIMpCHMA MO- 

CTU **_ u . . . «T 6WTV MAAOCraTOMHO OOMAUT X KOAONNC. 

d2-dM1^2-0M«-0*2 <Wt 4, 45 np*60AkUlOM*a6MTOHHOmHATArAr*ApOAOM- 

n* - W*m\ ♦ -18-0- IWl - 1*. KpAT RDM MAANMOM AAAACHM* MOACAT ATAMyTfc 

Taxmm oOpajoM. np* awGoda nepaoro * roaoAKy a naacrupv *a HAJHaiMreAbHyn 

ATOOOrO rtAACTUpeM pAKOMAHAyOTCA np*H*h NACTfc CAOAfO XOA** 

uAT¥ni-rWE.*6*na-n#«ji- 12(np*d-3> Btopo* nnacTbip^ AunoAHACTCA c nep*- 

B 3Ha^e*** lh Moryr tvtth axece** xop- 50 motpom cornacMO peKOMAHAau*** ahmma np** 

pecrMAW no pejyAWTATAM ycTANOAK* nepAoro hmmactca a cootaatctahm e aammo* rtApaoro 

nAACTUpA. ECA* yCMAHA HB AOOHMpyiOlUA* TO- nAACTWpa HAIOC 1.5-2.0 M. no* CnyOCC MH3A- 

aoara np* ero pacuihoam** ocamerca anahm- hm» kohau pacnOAAratot ma 15-2.0 m kmxa 

Ten who hmaca MopMAAWMoro (14-18 t) - np*j- ropqA nepaoro riAACTupA. Aaaaa - paCuiMOc- 

HAR TOCO. HTC A«^CTAHTAAkMOA (Im i OOAMUA. 55 NlM) MAHAAWMOfO yHACTKA C pAArpyiKO* AApA- 

fh CAAAyer awQpATk yaeainaMMUM *a 2*5 »*m mato ropua nAacrwpa a ynop Aopna. utam 

copaaMepHO creneH* yMA* wii cm* a achctam* npoTAr*aaH*e AopH*pyiomAA roAOAK* 6a» 

TCAMtOH OCCAO* CHAM, ACA* yCMAMA OXAAtATCA AAAAAHMA "* PACUIWDAHHA OCHOAHO* MACT* * 

AUUIA HOPM** flj CAAAyttT yKAMWUIMTV COOT- SAHpACCOAKA rtAACTUpA A HACAOAbKO npOXO- 

AATCTAyiOmMM OOpAAOM. 
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AO* AOpMMpyiowft* ronMKM nofl a* 
120-150 m7cm* 

TaKMM OOPMOM AOCTHTMTCfl np»MTHpO- 
IIMNM pKUIHptKM H*HA*WfOfO yHKTM MO 
HOAMWA XOA nWOADMKpfTt, Til UK IWpM- 

Mcrp»TopcrofvucTup«HjyH*CTreK»t«Top- 
u » neptcro hi 12 mm Menuut nepMMtrpa 
oScaamoa koaokmm fWi n pacwMpoMMa npo- 

MCXO/PfT fipM OOflMUOH OipMliSTCJIbMOM MAT** 

re (no cyuitcray • CeaonopHOM f»**m).np* 
nocAeApomxM npomrMMMim AOPMMpyiocuafl 
roAoa«M 6m asbmhmji ftAacTttp* amOo *A»p- 
xMtaeTcm 9a enei aauanAaHM* nrOAWWO 
wacTca ■ KOAOHHe, mtOoeMemaarcfl MapxAO 
ynoM paouiiptMMUM yMCWOM ■ tow iwp- 
psoro iwacmpA. Yitop oOocnoneM miawkm wO. 
Tax icaic nepNMOTp paciwtpoHHOro 
tTOP ofoi?/ucTup«Ma6MM(noAitt»wpyia2 
mm) npaswuiatT ■Myrp«HH»io noaapxMocTk 
nepaoro nAoewpa 

fh - fUm> i - fW - 12 - *W * B "V 

PaCUIMpOMMft OCMOtMOft H»CTK VfOpOTO 

nnacrvp* ho aceft oo aammo nponaao»nca 
AopMMpyiomoft roaoaxoA 6ea A^a*****. r.a. c 

MMMMMSilVHUM OCCtWM VOWMOM, HTO IMM 

HCXAMHaer cAyuftHOCTt. flAacrwp* rapAMTw- 
pooaM or CMomaHtm no eoaommo Ma oo ata mn y, 
npeawuuiomyo cnemiaaMto npeAycMorpeH- 
hoo cMtuaHMe. acefAawmo paaMatuaaica a 



coot— TcrayouuM m#ctc. noAHocwo ncpe- 
Kpua aa+okt koaomhu. 

Oopwyaa MSoOpar'a mm* 
CnocoO paMOHTa ofcaAMoA eoaommu. 

5 awcHaioii^ cnycK « MOCTy Ae*a«ra oftcaa- 
HO* koaomhw A*Y* npoAD^MO rt*p*poaaM- 
miix naacmpoO * mx nocAeAoaataAfeMy* 
ycratiOMcy anaxAacr n nptwcawo a oOcaAMOft 
xoaohho rHApaaflMMOcxoH AopmpyxxiieA ro- 

10 aooaoft, otahhowiumAca Tan. hip. c 
uutto noMmatiMn attexTMaHOcm pt«<mTa 
oQcaANQ* koaommw aa cwywwww ycroA- 

NMaOCTM WiaCTWpeA A0ACTaMO CMMHa«U|MX 

youiMA npM Aanpocctuuc. npe*uwax>m*x fi- 
ts 9Mna t n ap tot aT pwopMoroycT>Ha«AM»aaMoro 
njiacmpa auttopaior Ooawuia napMMerpa pa- 
M O HWpy aMOll oOcaAHOA koaomhw, nepMMotp 
sTOporo ycffOMaaiiiiaaeMoro luiacrvpa bm6*- 
paior MOMUBMM nepMMorpa nepaoro ycraMaa- 
20 atiaaoMoro naactupa. a aammy aTOporo 
yCTinaiiiMiatMoro nnactupa auSMpaan 
OoAfcuiaft AAMHa nepaoro Ma •eAMMMwy. 6oaw- 
uiyo pafiosaro xoAa rKApoaAincocod AW"*- 
ppomt* roAoaxM, npmm* napaA ycraMoaxoA 
25 aTOporenAacnipaoAMMMaaroiopuoacHonir 
wr omoGMTaAMto Topua nepsoro na eaAMNMny 
paficnaro xoab mAPaaAMsacKOA Aopnapyio- 
up* ronoMM a KanpaaAOKKM. npomaonoAOx- 
mom HanpaaAOMMo paOonaro xoab wpaa- 
30 iwwccko* AopHMpyoiuaA f OAoeoi. 



CocTaaMraJu MJIaaxoaaa 

PtAacro p MtUlyAAa TaxpaA l04opceHTAA Koppacrop M^cmm** 

o «rM Tuoaxi noAnwcnoa 

BHMMTlM rocyAapcxaeMMoro aoMmoranoiao6peTeMi.aM n ^ rKHT CCCP 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 nun, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi - Piastr + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Piastr + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 

respectively 

dinl = din.str. - 25 = diastr. - 6; 
Pinl ~ ^(din.str. " 28) = Piastr. - IB- 
Assuming that the information about dini and Pint also is based on the manufacturer's 

documentation (diastr. and PiastrX for the section of double overlap according to the 

procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 

the second patch 

d2 = dinl + 2 = djastr. - 6 + 2 = djastr. - 4; 
P2 = Pinl + 6 = Piastr. -18-6 = Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 

Pi - Pin.str. + 6 and P 2 - Piastr. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Piastr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Piastr. > p 2 : 
Pi - Piastr. + 6; P 2 - Piastr. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin. s tr.> expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 " Pinl = Pin.str. " 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 



Compiler L Levkoeva 
Editor I. Shulla Tech. Editor M. Morgental Proofreader M. Demchik 



Order 3583 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNHPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



"Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 



TRANSPERFECT TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
5EAT1 LE 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents/abstracts from Russian to 
English: 



Patent 953172 
Abstract 976020 
Patent 16861 24A1 
Patent 1747673A1 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
14th day of February 2002. 





Signature, Notary Public 




Stamp, Notary Public 
Harris County 
Houston, TX 



3600 ONE HOUSTON CENTER. 122? MCKINNEY. S-iOUST 



M. TX 770JO | TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



